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INTRODUCTION: 

The goals o f this grant are to determine if the NF- κB pathway is active in the basal-like brea st 
cancer subtype and if t his pathway can be target ed by s mall molecule inhibitors in a mann er 
that is thera peutic.  Patients with ba sal-like breast cancer typically exhib it poor out comes, thus 
new therapies are required [refs. 1  – 5].  Our evidence is that a set of genes, known to b e 
regulated by NF-κB, is upregulated in basal-like tumors an d, interestingly, in cell lines that are 
basal-like. Some of th e basal-like  cell li nes exhibit phosphorylated IKK, a key upstream 
regulator of the NF- κB pathway [6].  The  NF-kB pat hway is kn own to be  involved i n 
oncogenesis, but it s role in basa l-like breast cancer is u nclear [refs.  7, 8].  Animal models o f 
basal-like breast cancer  also exhibit upregulation of some of these NF- κB-dependent genes.  
Our goals are to analyze basal-like cell lines, h uman tumors, and animal models o f basal-like 
cancer to  f urther validate our hypothesis th at NF- κB is active in  these tum ors and may,  
therefore, represent a new therapeutic target for this breast cancer subtype with poor prognosis. 

 Aims  of th e proposal are to: ( i) analyze extracts of  human breast can cer for 
phosphorylated IKK an d other ma rkers of NF- κB activati on.  Determine if these markers 
correlate with expression of Bcl2A1 and oth er NF- κB-dependent genes. (ii) determine the  
mechanism of activation of Bcl2A1 and other NF-κB-dependent genes in basal-like cancer cells, 
and compare this mechanism with pathways operativ e in distinct bre ast cancer subtypes (i.e., 
Her2+ cells). Analyze in hibitors of the NF- κB p athway for effects on growth and s urvival of  
basal-like, and other breast cancer cells. (iii).  Analyze experimental tumors for markers outlined 
in Aims 1 a nd 2.  Usin g animal models repre sentative of  basal-like a nd other br east cancers, 
determine if inhibitors analyzed in Aim 2 will suppress growth of the tumors, and/or sensitize the 
tumors to chemotherapy.  

BODY (end of first year report): 

Regarding Aim 1 goals: 

--we have a nalyzed extracts of a nu mber of bre ast tumors (7).  We detected phosphorylated 
p65/RelA in samples 3, 4, 5, 6, and 7 (see Fig. 3).  Bcl2A1 expression was found in tumor 
samples 2, 4 and 5.  T umors 2 an d 4 are basal-like and 5 is luminal A/IIE subset (a tumor 
subtype that is known to express Bcl2A1).  Thus, these re sults show that phospho-p65 ser536 
is not directly correlated with Bcl2A1 expressio n, but that Bcl2A1 is expressed in 2/2 basal-like 
tumors (consistent with  our hypoth esis) but n ot in Her2+, luminal B, or luminal A (not IIE 
subtype).  

Regarding Aim 2 goals: 

--we have performed analysis of basal-like breast cancer cell lines and found the upregulation of 
the NF-κB subunit c-Rel (see Figs. 1 and 2).  cRel is known to regulate Bcl2A1 in other cells. 

--we performed analysis of Her2+  breast can cer cell line s which indicates t hat p65/RelA i s 
phosphorylated, and tha t certain  NF-κB-dependent genes a re upregulated.  Note th at Bcl2A1 
was not fou nd in the H er2+ breast  cancer cell lines, suggesting that either a diff erent NF-κB 
subunit is involved in control of  Bcl2A1 expression in ba sal-like can cer, or that  a differe nt 
cofactor is involved. IKKα and IKK β are both i mportant in controlling gene expression and  in  
activating NF-κB in these cells.  IKKα drives invasion of these cells.  
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--treatment of basal-like breast cancer cell lines with t he Bayer I KKβ inhibitor reduces  
expression of the associated NF- κB-dependent gene set and induces growth arrest (see Table 
1 below).   

Regarding Aim 3 goals, we have: 

--Crossed the RelA fl/fl animal with Her2+ animals, along wit h expression of cre recombinase in 
the breast.  This will test the role of the p65/RelA subunit in progression of Her2+ breast cancer. 

--Begun treatment of th e C3Tag an imal model with our IKK β inhibitor. The C3Tag  animal is a  
model of basal-like cancer (it expresses genes found in human basal-like breast cancer). 

 

KEY RESEARCH ACCOMPLISHMENTS: 

--Analyzed markers for NF-κB/IKK activation and Bcl2A1 expression in human tumors. 

--Contrasted Her2+ positive breast cancer cells with basal-like cells, indicating differ ential gene 
expression (and see manuscript described below). 

--Treatment of basal-like breast cancer cells with an IKKβ inhibitor suppresses expression of the 
NF-κB-dependent gene set and induces growth arrest/apoptosis.  

 

REPORTABLE OUTCOMES: 

--Manuscript submitted regarding st udies on Her2+ breast cancer cells and the involvement of  
IKK/NF-κB in controllin g gene expression an d invasi on. This studies provides interesting  
parallels and differences with basal-like cancer.  

--Evidence that c-Rel is upregulated in basal-like breast cancer cell lines.  

 

CONCLUSIONS: Analysis of human breast tumor e xtracts confirms prediction t hat Bcl2A1 is 
active in basal-like cancers and in t he luminal A IIE group.  Analysis of  basal-like breast cancer 
cell lines indicates that c-Rel is upregulated in these cells, which is a potential link with control of 
Bcl2A1 gene expression.  Compa rison of Her2+ breast cancer cells with basal-like ce lls 
indicates th at NF- κB is active in both types of breast cancer, but that distinct  genes are 
upregulated by NF-κB forms (potentially different subunits) in the two cancers.  We  have begun 
the proposed therapy studies in the  model for basal-like ca ncer, using an IKKβ inhibitor which  
shows growth suppressive activity on basal-like breast cancer cell lines.  
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APPENDIX 

Figure Legends: 

Fig. 1 (see  first figure belo w).  Nuclear extracts were generated f rom 3 basa l-like breast 
cancer cell lines (Sum102, Sum1 49, MDA-MB- 231), from a lu minal-like breast  cancer cell  
(MCF), and from a Her2+ breast cancer cell line (BT474). The nuclear extracts were used with a 
commercial gel shift/E LISA to determine nuclear levels of the 5 dif ferent NF-kB subunits.   
Results show that c-Rel and RelB are elevated in the basal-like cell lines. 

Fig. 2 (see second figure below).   Nuclear extracts from the Su m102 basal-like cells wer e 
treated with the IKKb inhibitor (Bay 65) and levels of c-Rel and RelB are diminished with 
treatment of Bay65. 

Fig. 3 (see third figure below).  Immunoblotting of whole cell extracts of 7 breast tumors 
stained with antibodies that recognize p65 phosphorylated at ser536, Bcl2A1 and tubulin.  
Tumors: 1 (Her2+), 2 and 4 (basal), 3 (luminal B), 5 (luminal A – IIE subset), 6 and 7 (luminal A).  
The results show that Bcl2A1 expression is detected in extracts of tumors from basal and IIE 
subsets.  Phospho-p65 is detected but does not correlate with Bcl2A1 expression.  
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Fig. 1 (marked 6) 

 

 

 

 

 

 

 

Fig. 2 (marked 7) 

 

 

 

 

 

 

 

Fig. 3.  
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Table 1.  Cell-Cycle Distribution of SUM102 cells treated with Bay65 (2.5 μM), a control (inactive) 
compound Bay 60, or with DMSO control.  Results are an average of two experiments (less than 20% 
variation within the different phases).  

        Cell-Cycle Phases 

  

       G0/G1      S                        G2/M 

 

    Bay 65-1942    87      6            7 

    Control Bay cmpd   58    26           16 

    DMSO control      55               21                      24 

__________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 




